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1. Title: 

Apparatus for energy generation 

2. Claims: 

(1) In an apparatus for energy generation which comprises heavy 
water, a platinum electrode, a palladium electrode, and an electric 
source, in which the aforementioned platinum electrode is an anode while 
the aforementioned palladium electrode is a cathode, a porous material 
is used for the aforementioned palladium electrode, and the 
aforementioned palladium electrode is vibrated. 

(2) In an apparatus for energy generation which comprises heavy 
water, a platinum electrode, a palladium electrode, and an electric 
source, in which the aforementioned platinum electrode is an anode while 
the aforementioned palladium electrode is a cathode, a porous material 
is used for the aforementioned palladium electrode, and the 
aforementioned palladium electrode is supersonically vibrated. 

(3) In an apparatus for energy generation which comprises heavy 
water, a platinum electrode, a palladium electrode, and an electric 
source, in which the aforementioned platinum electrode is an anode while 
the aforementioned palladium electrode is a cathode, a porous material 
consisting of a polycrystal sintered material is used for the 
aforementioned palladium electrode, and a cavitation is generated in the 
aforementioned porous palladium electrode by supersonic wave. 

(4) In the apparatus for energy generation, described in claims 
(1), (2), or (3), the porous palladium electrode is formed by sintering 
palladium powder in the nitrogen atmosphere at 1, 300-1, 600°C. 



(5) In the apparatus for energy generation, described in claims 
(1), (2), or (3), the average palladium particle size of the porous 
palladium electrode is in a range between 0.1 microns and 100 microns. 

(6) In the apparatus for energy generation, described in claims 
(1), (2), or (3), the average hole size of the porous palladium 
electrode is in a range between 0.1 microns and 500 microns. 

3. Detailed explanation of the invention: 
(Industrial application) 

This invention relates to a simple -structured apparatus for energy 
generation. 



(Conventional techniques) 

Conventionally, a heavy hydrogen reactor, as an energy generating 
apparatus, is operated by a heavy hydrogen - heavy hydrogen fusion 
reaction at high temperature and high pressure. 

(Problems this invention intends to solve) 

However, with the above-mentioned conventional heavy hydrogen 
reactor, an extremely expensive facility is needed, and the efficiency 
is very low. 

This invention intends to eliminate the above -described 
shortcomings, and to propose equipment for energy generation by an 
extremely simple method to let a reaction proceeding inexpensively. 
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(Method for solving the problems) 

In order to achieve the above -described purpose of the invention, 
equipment which comprises a solution consisting of heavy waiter and 
alkali halide, a platinum electrode, a palladium electrode, and an 
electric source is used. The platinum electrode is used as an anode.,, and 
the palladium electrode is used as a significantly uneven porous 
cathode. Electric energy is then supplied to the system to generate a 
large quantity of energy on the palladium electrode surface. Energy can 
be generated at extremely high efficiency by a supersonic vibration of 
the palladium electrode surface, and by forming a porous palladium 
electrode surface. 



(Operation) 

According to this invention, equipment which comprises heavy water, 
a platinum electrode, a palladium electrode, and an electric source is 
used. The platinum electrode is used as an anode, and the palladium 
electrode is used as a cathode. Electric energy is then supplied to the 
system to generate a large quantity of energy on the palladium electrode 
surface. In this case, by supersonic vibration of the palladium 
electrode surface, cavitation occurs on the palladium electrode surface. 
Through the cavitation, a high pressure and high temperature condition 
is developed on the electrode surface; thus, the agglutination reaction 
of heavy hydrogen is effectively increased. At the same time, a porous 
structure is formed on the palladium electrode surface to effectively 
increase the electrode surface area. In addition, by setting the 
particle size in a range between 0.1 micron and 100 microns, at which 
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the reaction is most efficiently conducted, energy can be generated with 
extremely high efficiency. 



(Application examples) 

Figure 1 shows an application example of the invented apparatus for 
energy generation. In Figure 1, (1) is a porcelain container which can 
stand at high temperature. (2) indicates the solution consisting of 
heavy water and alkali halides such as lithium chloride. (3) is a 
platinum electrode connected to the anode of the electric source. (4) is 
a palladium electrode connected to the cathode of the electric source. 
(5) is the electric source. (6) is a piezoelectric vibrator. (7) is the 
electric source for the piezoelectric vibrator (output of 10+ volts) . 

Solution (2) was placed in the container (l) , then, electric power 
was supplied through the electric source (5) to the platinum electrode 
(3) and the palladium electrode (4). The palladium electrode (4) and the 
piezoelectric vibrator (6) were integrated to form a unit entity. The 
piezoelectric vibrator (6) was connected to the electric source (7) for 
the piezoelectric vibrator. Once the electric source (5) was switched 
on, the heavy water solution (2) began an electric decomposition. And, 
heavy hydrogen was gathered on the palladium electrode's (4) surface. At 
this moment, a large quantity of heat was generated on the palladium 
electrode's (4) surface. According to experiments, with 10+ volts of 
electric source for 20+ hours, about 50% more heat was generated than 
the inputted heat. When the electric source (7) for the piezoelectric 
vibrator was switched on, 30+ milliamperes of current began to flow and 
the piezoelectric vibrator (6) began to vibrate at 20+ KHz. Once a 



strong supersonic wave was generated by the piezoelectric vibrator (6), 
the palladium electrode (4), which was integrated to the piezoelectric 
vibrator (6), also began vibrating supersonically . Thus, a strong 
cavitation occurred on the surface of the palladium electrode W. As a 
result of this strong cavitation, the palladium electrode's (4) surface 
reached a state of extremely high pressure and high temperature. Thus, 
the agglutination reaction of heavy hydrogen on the palladium 
electrode's (4) surface was drastically accelerated. As a result, the 
amount of heat generated on the palladium electrode's (4) surface 
increased about 60% more than the case when there was no cavitation. 

Figure 2 shows a cross -section of the palladium electrode (4); shown 
in Figure 1. In Figure 2, (4) is the palladium electrode. (11) indicates 
the uneven porous surface. 

Next, operation of the apparatus described in the above -described 
application example is explained. When an electric current was passed on 
to the system, the agglutination reaction of heavy hydrogen (D) occurred 
on the palladium electrode's (4) surface; as a result, a large quantity 
of heat was generated. When the palladium electrode's (4) surface was 
made porous, this agglutination reaction occurred more easily. When a 
porous palladium electrode that was formed by sintering palladium powder 
in a nitrogen atmosphere at 1, 300-1, 600°C was used, the agglutination 
reaction proceeded extremely efficiently. The efficiency of the reaction 
was highest when the palladium particle size of the electrode formed by 
this sintering process was 0.1-100 microns. Average hole size was 10 
microns (0.1-500 microns) . According to the experiments, when the porous 
palladium electrode was used, the amount of heat generated was increased 



5-10% more compared to the case when a non-porous electrode was used. 
With such a porous palladium electrode, the effective electrode surface 
area was large, and the heavy hydrogen agglutination reaction proceeded 
at high efficiency. 

Figure 3 shows an apparatus for energy generation described in 
another application example of this invention. The parts indicated by 
numbers shown in Figure 3 correspond to those parts shown in Figure 1. 

In Figure 3, solution (2) consisting of heavy water and alkali 
halides such as lithium chloride was placed in a container (1) . The 
platinum electrode (3) and the palladium electrode (4) were placed, and 
were respectively connected to the anode and the cathode of the electric 
source (5) to supply electric power. The piezoelectric vibrator (6), 
mounted onto the outside wall of the container (l) , was connected to the 
electric source (7) for the piezoelectric vibrator (6) . Once the 
electric source for the piezoelectric vibrator was switched on, the 
piezoelectric vibrator (6) began vibrating. When the piezoelectric 
vibrator (6) began generating a strong supersonic wave, the palladium 
electrode (4), which was installed at the focusing point of the 
supersonic wave, also began its supersonic vibration. And, a strong 
cavitation occurred on the palladium electrode's (4) surface. As a 
result of this strong cavitation, the palladium electrode's (4) surface 
reached a state of extremely high pressure and high temperature. Thus, 
the agglutination reaction of heavy hydrogen on the palladium 
electrode's (4) surface was drastically accelerated. As the electric 
source (5) was switched on, the heavy water solution began an electric 
decomposition, and heavy hydrogen began to be gathered on the palladium 



electrode's (4) surface. Thus, a large amount of heat was generated.. The 
mechanism is as described above. 

The vibrator for generating vibration in the above -described 
palladium electrode does not have to be a piezoelectric vibxartor. A 
magnetostrictive vibrator can also be used. The location for moannrting a 
piezoelectric vibrator is not limited to what is described in the 
application examples. A piezoelectric vibrator can be mounted at the 
bottom part of the container. Particle size and hole shape of the porous 
palladium electrodes are not especially limited. 

(Effects of the invention) 

As is clear from the above -described application examples,, the 
apparatus for energy generation is simple in its structure, and a large 
quantity of energy can be generated from the invented apparatus. Thus, 
this invention is industrially significant. 

4. Brief explanation of figures: 

Figure 1 shows an apparatus for energy generation described! in an 
application example of this invention. Figure 2 shows a cross -sectional 
diagram of the porous palladium electrode described in an application 
example of this invention. Figure 3 shows an apparatus for energy 
generation described in another application example of this invention. 

1. . .container, 2. . .a solution consisting of heavy water and alkali 
halides, 3... platinum electrode, 4 .. .palladium electrode, 5... electric 
source, 6 .piezoelectric vibrator, 7... electric source for the 
piezoelectric vibrator, 11... porous surface. 
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Figure 1 

Keys to Figure 1: 

1 . . . container 

2. . .a solution consisting of heavy water and alkali halides 3. . .platinum 
electrode 

4 . . .palladium electrode 

5... electric source 

6 .piezoelectric vibrator 

7... electric source for the piezoelectric vibrator 
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Figure 2 



Keys to Figure 2: 



11. . . 



porous surface 
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Figure 3 
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